
284 

- ~- 

Average daily radiation . 
Wee! be- ~- . ~~ ~ ~ 

~ _ - ~ - I - - ~  -. __ 
glnnlng- Wash- Madi- Lin- I Chi- ! New Twin 

ington son coln a g o  York Folk 

July,  .... 697 524 612 I 496 416 781 
July 9-... 449 542 531 436 310 882 
July N . .  507 428 500 I 311 348 775 
July 23 ... 510 542 482 I 408 439 711 
Excess or departure since first of year on July 28 __..._...____ 

19;F ral. eo?. cal. cul. ' cal. cal. 
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SOLAR OBSERVATIONS 

Average daily departure 
from normal - 

Wash- Madi- Liu- 
ington son coln 

cal. cul. eal. 
+206 -11 4-29 
-28 +9 -55 
+37 -79 -69 
+38 +50 -54 

- ~ _ _  

+232 -697 -2,386 

JULY, 1928 

SOLAR AND SKY RADIATION MEASUREMENTS DURING 
JULY. 1928 

By HERBERT 11. KIMBALL. Solar Radiation Investigations 

For a description of instruments and exposures and an 
account, of the method of obtaining and reducing the 
measurements, the reader is referred to the REVIEW for 
January, 1924, 52:12; Jmuary, 1925, 53:29, and July, 
1925, 53:315. 

Table 1 shows that solar radiation intensities were close 
to the normal values for July at all three stations. 

Table 2 shows that the total solar radiation received 
on a horizontal surface directly from the sun Rnd diffusely 
from the sky was above the July normal a t  Washington, 
slight1 below at  Madison, and decidedly below at  Lincoln. 

Skytght polarization measurements made at  Wash- 
ington on seven days give a mean of 46 per cent, with 
a niaxinium of 48 per cent on the 16th. At Madison 
measurements made on eight dags give R mean of 61 
per cent with a maximum of 73 per cent on the 14th. 
These are close to the corresponding average values for 
July at  Madison and somewhat below at  Washington. 

POSITIONS AND AREAS OF SUN'SPOTS 
[Coinmunicnted hy Capt. C. S. Freeman, Superintendent U. 8. Kaval Observatory] 
[n;ita furnished hy Naval Observatory, in cooperation with Harvard, Terkes, and 

Mount Wilson Ohservstories] 
The differeuces of longitude nre mensured from central meridion. wsitive west. The 

north lvtitudes are plus 
millionths of sun's visil 

:orreeted for foreshort.ening and are expressed in 
re. The total area. including spots and groups, 

Arras a 
hemisg 

? last CI is given for each day in nnl - 

Heliographic :astern 
andnrc 
civil 
time 

- 
Lati- 
tude _ _  

-27.5 
+5.5 
t19.5 
+5.0 
+8.0 
t18.0 
t18.0 
t16.5 
-20.0 
-11.0 
-21.0 
t12.0 
-12.0 
+9.0 
-28.0 
-27.5 
-16.5 
f7.0 
+5.0 
+7.5 
t17.5 
-20.0 
-12.0 
-22.0 
t12.0 
-12.5 
-28.0 
-27.5 
+&. 0 
t l l .  5 
-14.0 
-11.5 
t17.5 
-20.0 
-12.0 
-22.5 
-12.5 
-28.0 
-27.5 
tll .  0 
-13.0 
f17.5 
-19.5 
+e. 5 

-28.0 
-27.5 
-7.5 

+11.5 
-12.0 
+7.0 

-29.0 
-28.5 
-28.0 
+ll. 0 
-8.0 
-9. 5 

-11.0 
+8.0 
f6.5 

-28. 5 
-28.0 
-27.5 
f21.0 
f13.5 
-10.5 
+8. 0 
+7. 0 
-28 0 
-27.5 
+le. a 
f13.5 
-10.5 
+8. a 
+7. 0 
-4.0 

-28.0 
-27.5 
fl5.0 

-27.5 
+13.5 
-4.5 

-11.0 +s. a 
-io. 6 
+7. a 

-29. a 
-27. a 

-la a 
+a a 

Date 
Diff. 
long. 

m g i -  
tude 

-I-(-- 
16128 

July 1 (Naval Ohserva- 
tory) .  

h. m. 
11 32 -73.0 

-24.0 
-20.0 
-17.0 
-6.0 

t17.5 
t22.5 
t32.0 
t37.0 
t40.0 
t44.5 
t46.5 
t54. 0 
f71.0 
-65.0 
-58.5 
-56.0 
-11.0 
-3.0 
+8. 5 

f32.5 
f49.0 
f53.5 
f59.0 
f60.0 
4-67.5 
-51.5 
-47.0 
f22. u 
f24.5 
t38 .5  
f41.0 
f45.0 
f62.0 
f66.0 
f70.5 
f82. 0 
-40.5 
-34.0 
f40.5 
f55.0 
f57.0 
f72.0 
-86.0 
-26.5 
-19.5 
f50.0 
f52.5 
-78.0 
-72.5 
-16.0 
-12.5 
-8. 0 

4-67.5 
+m. 5 
-88. a 
-62.5 
-5% a 
-3. 0 +o. 5 
+4. 5 

-74. a 

-6.1. a 

+62. 5 

-53. 0 
-51.0 
-45. 0 
+ I 2 5  
+IS. 0 
+68.5 
-6a 5 
-40. c 
-38. c 
-31. C 

4-28. 
4-30.5 
-49. c 
-27. € 
-21. : 
+42 ( 
-33. : 
-15.5 
-13. ( 
-11.: 
-9. ( 
-3. : 

+53. ( 
+58. : 

-18. E 

106.7 
154.7 
158.7 
161.7 
172.7 
196.2 
m1.2 
210.7 
215.7 
218.7 
223.2 
225.2 
232.7 
249.7 
loo. 4 
106.9 
108.4 
154.4 
182.4 
173.9 
197.9 
214.4 
218. 9 
221.4 
225.4 
232.9 
loo. 4 
104.9 
173.9 
176.4 
1w. 4 
192.9 
196.9 
213.9 
217.9 
222.4 
233.9 
98.4 

104.9 
1 x 4  
193.9 
195.9 
210.9 
38.4 
97.9 

104.9 
174.7 
176.9 
34.2 
39.7 
96.2 
99.7 

104. 2 
179.7 
180.7 
31.4 
35.4 
36.9 
41.4 
96.4 
99. 9 

103. 9 
161.9 
12. 0 
33.0 
35.0 
41. 0 
(18. 5 

104. 0 
154.5 

32. 1 

34.7 
41. 7 
54.7 
99.2 

103.2 
12.0 
33.5 
39. 5 

103.0 
12. 6 

33. 1 
34. 6 
37. 1 
42.6 w. 1 

101.6 

12. 2 

30. 6 

July 2 (Naval Ohserva- 
tors).  

11 3fi 

T A B L E  l.--Bolar radialioii i f i1ef is i f fe .s  d t i r i f r y  J u l y ,  1928 
~Oraham-caloriea per minute per square centinieter of normal surface] 

Wamhlngton, D. C. 
_____._____-. ~ _ _ ~ -  _ ~ ~ _  

Suu's zenith (listanre I 
S a.m. 76.7' 1 75.7' I 70.i" 1 60.0° I 0.0" I 60.0' 1 70.i' 7'5.7' 1 7E.i' 

Lorn1 ____ mean 
solar 
t i m r  

Air mass 

time A. M. I I  P. M. 
mer. __- 

July 3 (Naval Ohserva- 
tory). 

12 e 

I e. 1 5 . 0  1 4 . 0  1 3 . 0  1 2 . 0  j l l . O l  2.0 1 3 . 0  1 4 . 0  1 5 . 0  1 e. 

mm ral car. cal. cal. cal. I cal. cal. cal. ca l .  nim. ....... .~~ 
2 _ _ _ _ _ _  _ _ _ _  13.13 _ _ _ _ _ _  _____. ----._ 1.031 _ _ _ _ _ _  _ _ _ _ _ _  1 _.____ ~ ..____ 12.24 
3 _.__ ~ ___._ 14.60 0.38 0.47 0.61 1.15 _ _ _ _ _ _  _ _ _ _ _ _  .-...- _ _ _ _ _ _  13.61 
6-- __.___ _ _  13.61 0.69 0.76 0.83 1.32 ._.___ _ _ _ _ _ _  _.__.. 1 ..____ 14.10 

16 _____.___ 15.11 0.54 0.64 0 . i 5  1.291 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  ..____ 12.68 
17 _.___.___ 1.11 ... ____________.________ 14.10 16.79 _ _ _ _ _ _  0.52 0.62 

_ _ _ _ _ _  16.20 19 _ _ _ _ _ _ _ _ _  14.101 _.._._ --...- 0.74 O:SR(:::::::::::: ::::::I:::::: 
9 ________._ 19.23 _ _ _ _ _ _  _ _ _ _ _ _  0.69 1.221 _..___ _ _ _ _ _ _  ~ ___._! _..___ 17.37 

18 ________. 18.59 ____._ _ _ _ _ _ _  _ _ _ _ _ _  0 70 ____._ 1Y.59 

July 4 (Naval Ohserva- 
torr). 

11 38 

13 52 

12 L 

July 5 (Naval Ohserva- 
tory). 

Madison. WIS. July 6 (Naval Ohserva- 
tory). 

July 7 (Nnval UbservR- 
tory). 

11 II 

11 3: 

July 9 (Nnval O ~ S L . I ' V ~ .  
tory). 

11 3( 

July 10 (Hnrvard) _....__ 9 11 

11 5! July 11 (Nnval Observa. 
tory). 
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-10.5 
-1.0 
+3.5 
+i. 5 
+6.0 
-18. 0 
-37.0 
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-53.5 
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-70. 0 
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-20.5 
- R4.0 
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-05.0 
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-17. 
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-18. 
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- 12. 

-4. 
+12. 
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185 ........ 

154 ........ 
46 ........ 

370 1,134 

................ 

................ 

................ 
6 
6 

32-1 
6 

139 

....... 

....... 

....... 
340 

123 
....... 

'.. ...... ' ........ 
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.... ........... 
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........ ........ 
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POSITIONS AND AREAS OF SUN SPOTS-Continued POSITIONS AND AREAS OF SUN SPOTS-Continued 
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t38. c 
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-51. 
-38.1 
-35. 
-33. 
-30. 
-22. ' 
-2.1 
+7. 1 

+46. 
+io. 
+75. 

-39. 
-28. 
-23. 
-21. 
-20. 
-17. 
-9. 

+11. 
+20. 
+27. 
+59. 
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-13. 
-11. 
-9. 
-7. 
-6. 
+4. 
+23. 
+32. 
+39. 
+49. 
+71. 

-22. I 

1928-Continued 19%- Con ti nued 

July 12 (Naval ObServa- 
tory). 

July 20 (Naval Ohserva- 
tory). 

13.0 ........ 
-16.0 ........ 
-17.0 ........ 

I I  ........ 
185 ........ 
340 ........ I 

July 13 (Naval Observa- 
tory). 

............. 
31 __..____ 
9 1 1,637 

July 21 (Her ra rd )  L. 
-14.5 270 I _ _ _  ............. 
-19,s 36 I ................ 
-10.0 ........ ' 493 ....... 
-19.0 1 ........ 1 754 1 1.555 

-1?.5 
-13.0 
-20.0 
-8.0 
+5. 0 
-13.5 
+9.0 
-bo. 5 
-22.5 
-so. 0 
-?8.0 

July 22 (Naval O h s r ~ v a -  
tnry). 

July 14 (Naval Observa- 
tory). 

....... 24i ........ 

....... 1 370 1 ........ 

July 24 (Naval Observe- 
tory). 

-11.01 311... ..... 1 ........ 
+5.5 ........ 154 ........ 
r l i . 5  ........ e ........ 
t1B.O ........ 93 ........ 
t13 .0 '  108 ........ l ........ 
-19.5 ........ e ........ 
-?o.o ........ 201 ........ 
c 9 . 0  ........ lM..- .  .... 
+9.5 12.3 , ........ 879 

12 ................ _ _ _ . _ . _ I  370 ~ ........ 
....... 340 I ........ 

July 15 (Naval Observa- 
tory). 

-92 5 ........ 245 ........ 

-17.0 ........ 15 ........ 
f5.5 
t17.0 
t l4 .0  
t13.0 
t15.0 
-20.0 
+9.0 
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t14.5 
-22.5 
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t17.0 
t14.0 
f13.0 
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+14.0 
-21.0 
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+6.0 
+7.0 
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J u : ~  25 (Naval Obserra. 
tory). 

J U I ~  '3 (Naval Observa 
tory!. ........ .... 

108 

15 
....... ........ 

154 ........ 2,128 

July 17 (Naval Ohserva 
tory). July 27 (Mount Wilson) 

~ u l y  18 (Naval Ohserva 
tory). 

duly 110 (Naval Uhserva 
torsi. 

July 19 (Naval Observr 
tory). July 30 (Naval Ohservs 

tory). 
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98.1 
98.6 
W.1 

ioe.1 
107.1 
135.6 
142.e 
143.1 
151.1 

POSITIONS AND AREAS OF SUN SPOTS--Continued PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR JULY, 
- 1928 

[Lkta furnished by Prof. A .  Wolfer, University of Zurich, Switzerland] 1 1 IfelloKraPhic 1 Area 1 Total - 
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AEROLOGICAL OBSERVATIONS 
By W. R. STEVENS 
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Free-air temperatures for July were slightly below 
normal a t  Ellendale and Groesbeck, but were slightly 
above a t  the other kite stations. 

There were no important departures from the normal 
relative humidity a t  levels where observations were fre- 
quent enough to give reliable monthly means. 

Vapor pressures were quite generally above normal, 
except for the higher levels a t  Ellendale, Groesberk, and 
Royal Center. 

Wind resultants as determined from pilot balloons were 
almost entirely of southerly component near the surface, 
but a t  the majority of the stations shifted gradually to 
northerly component with altitude. The base of the 
antitrades was reached on a few occasions a t  San Juan, 
the altitude ranging between 5,000 and 9,000 meters. 
Easterly winds a t  high levels were observed a t  a number 
of stations in the Northwest from the 19th to the 25th. 
As is usual in conditions of this kind, there was a lack of 
cyclonic activity over that section. A double-theodolite 
pilot-balloon observation a t  Ellendale on the afternoon 
of the 12th showed fairly strong convectional currents 
from the surface to the point where it entered cumulus 

T ~ B L E  l.-Free-uir temperatures, relatioe humidtfies r 0 2 d  ~ n p o r  
pressures during July,  1928 
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TABLE 1.-Free-air temperatures, re la t ive  humidi t ies  and vapor 
pressures during J u l y ,  19d8-Continued 
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clouds at, 1,400 meters. The highest vertical velocity 
observed was 3.2 m. p. s. between 750 meters and 1,100 
meters. Another observation a t  the same station. on 
the afternoon of the 27th showed an average vertical 
velocity of 2 m. p. s. from the surface to 1,715 meters 
where the balloon entered strato-cumulus clouds. The 
maximum vertical velocity was 2.9 m. p. s. between 1,250 
and 1,600 meters. 

The month was quite generally unfavorable for daily 
kite work. Flights a t  most stations were necessarily 
limited as to altitude and frequency because of llght 
winds and the frequent occurrence of thunderstorms. 


